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. CHUCOK TUCLHUILIIH, IUTAHHS 3 SKUX YBIMIIJIN B
IIPOI'PAMY
1. ®dizuka.
2. AHaJiITHYHA reoMeTpisi.
3. MaremaTH4YHHII aHAJTI3.

II. Cnucok nuranm

1. PI3BUKA

1. Enextpuune noie

Enextpuyne nosie. Bektop HampyskeHocTi enekrpuusoro mons. 3akon KymoHa.
[lone ToukoBoro 3apsiay. [IpuHUMI cynepro3uLii, Iojie CUCTEMH 3apsIiB.

PoGora npu nepemimieHHi 3apsgy B eneKTPOCTATUYHOMY HOMi. PizHHus
noTeHuianis i norexuian. IloTeHian nos TOYKOBOro 3apsay Ta CHCTEMH 3apsiB.

3B'30K MK [OTEHLIAIOM i HaMpyKEHICTIO eNeKTPHYHOrO MOJis, TOHATTA IO
TpajliEHT CKaJIAPHOTO IOJIS.

2. EnexTpuyHa eMHICTh

[posinnuku. TIpoBiAHUK Y 30BHILIHEOMY €J€KTPUYHOMY MO, €1eKTPOCTaTHYHA
innykuis. Ilome B 00’eMi Ta Ha MOBepXHi TNpPOBIJHUKA, eKBIIOTEHIIAIBHICTH
MpoBigHKKA. Po3monin craTHuHUX 3apsa/iiB y NPOBiIHUKY.

EnekTpudHa €MHICTh, KOHJEHCATOpH. EMHICTh IIOCKOr0 KOHIEHCATOpa.
3’€/IHaHHS KOHIEHCATOPIB.

EnexrpocratiyHa  eHeprii  CHCTeMH TOYKOBHX  3apsiiB, 3apsKEHOTO
IPOBIHKKA, KOHIeHcaTopa. O6’eMHa I'yCTHHA eHeprii eJeKTPUYHOTO IOJIA.

3. IlocTiliHUH eNeKTPUIHHNA CTPyM

EnexTpuunuii CTpyM, CHJIa Ta I'yCTHHA CTPYMY.

YMOBH iCHYBaHHs cTallioHapHOro cTpyMy. CTOpPOHHI CHJIM, cHaj Hamnpyrd Ta
esekTpopyuiiina cuia (EPC).

3akon OMma uisi HOBUIBHOI JIUISHKH KONa Ta IJIs 3aMKHEHOro kourtypy. EPC i
Harpyra Ha noJjrocax Jokepena. CTpyM KOPOTKOTO 3aMHUKaHHS.
PoGota Ta motyxHicte cTpymy. 3akon J[xoyis. [ToTyKHICTE CTpyMy Ha 30BHIIIHIH i
BHYTpILIHIA AUISHLI Ko,
4. EnekTpuyHi KOJMBaHHS

BinbHi Ta BUMyIeHi konuBanHsl. [Toc/1ioBHHI KOMHBATEHUI KOHTYP.

BinbHi KonmMBaHHs B imeambHOMY KOHTYpi. BiacHa wactora KoHTypa. Emepris
rapMOHIYHMX KOJHMBaHb B i1€aIbHOMY KOHTYPI.

BineHi 3aracarodi KONMBaHHS B KOHTYpi. AMIUIITYJa Ta 4acTOTa 3aracaroumx
KOJIMBaHb. YMOBA ICHYBaHHsI BITBHUX KOJIHBAHb Y KOHTYDI.

XapakTepucCTHKM  3aracaHHs: Kkoe(illieHT 3aracaHHs 1 4Yac pesakcalii,
Jorapu(MivyHHUNA 1eKpeMeHT 3aracaHHs i J0OPOTHICTH KOHTYpA.

BumyiieHi rapMoHiuHi KONHMBaHHS B KOHTYpi. AMIUIITYZM Ta a3y BUMYILIEHUX
KOJIMBaHb.

Pe30HaHCHI 4acTOTH Ta aMIIITYI¥ KOJMBAaHb HATIPYTH | CTPYMY B KOHTYPI.

Bumy1ieHi KONTMBaHHA B €JIeKTPUYHHUX KOJIaX, 3MIHHUH CTPyM.

AKTHBHUH Ta peaKkTHBHI OMopH, iMneanc. 3akon OMa /71 3MIHHOTO CTpyMy.

Jito4i 3HaueHHs Hanpyrd Ta CTpyMy. AKTHBHA MOTYXHICTh y KOJi 3MiHHOTO

CTPYMY.




5. Onrtuka

EnexrpomarniTHa mnpupona cBiTna, cBiTaoBi XxBumi. IIIBHAKiCTE mommpeHHs
CBITJIa, MOKA3HUK 3aJIOMJIEHHS.

Binbusauus Ta 3anomsenHs cgitna. [ToBHe BHyTpilliHE BiaOMBaHHS, rpaHHYHUI
KYT.

Ilonatrs npo iHTepdepeHuiro Ta korepeHTHicTh. Crnoco6u OTpHUMaHHA
KOT€PEHTHUX CBITJIOBHX IMyYKiB.

PisHuLs XOxy, 3aralbHi yMOBM MaKCHMyMiB i MiHIMYMiB IpH JBONMpOMeHeBii
inTepdepenuii. lllnpuna intephepenuiitoi cMyry.

InTepdepenuis npu BinOMBaHHI CBIT/IA BiJl TOHKMX IJIACTHH.

HAudpaxuis, npunnun Iolirenca-@Ppenens. [udpakuis @paynrodepa Ha
OJIHOBUMIpHi# Iparui. YMOBa ToOJOBHMX MakCHMYMIB IPaTkd, HaiGinblimii mopsmok
audpakuii.

[lonsipuzoBane Ta TpHPOAHE CBITIO, BHAM MOJApM3alii. 3akoH Maoca.
[lonspusauis cBiTiaa npu BiAOUBaHHI BiJ mieTekTpuka, KyT BprocTepa.

2. AHAJIITUYHA TEOMETPIA

1. BektopHa anrebpa Ta aHaJliTHYHA FeOMETpis

BubGpani 3amaui enemenrtaproi Marematuku. CKalspHi Ta BEKTOPHi BETHUHHH.
I'eomeTpuyHi BekTOpH, NiHiAHI onmepanii Hax BekTopamu. CKaluspHUH, BEKTOPHHMIA Ta
MiTIaHUH 100yTOK BEKTOPIB.

AHaslTHYHA reoMeTpis Ha IUIoWMHI Ta B mpocrtopi. Ilpsma Ha mmowmui. Piswi
(opmu piBHAHHA NpaAMoi Ha mutowmHi. Koo, enine, rinep6ona, napabona, X KaHOHIYHi
PiBHAHHS Ta pociikeHHs dopmu. [TnonmHa Ta npsma B npoctopi. IToBepxHi APyroro
NOPSAAKY, IX KAHOHIYHI PiBHSHHS.

2. Marpuui, BU3HaYHUKH Ta CUCTEMH JIHIHHAX anrebpaidHuX piBHAHb

Matpuui. Bushaynuku Ta iX ocHoBHI BiactuBocTi. Omnepauii Hag MaTpHIAMH.
ObepHeHa MaTpuIIs.

Cucremu niHIHHUX piBHsAHB. PO3B'S3aHHS CHCTEMM JTiHIHHHX PiBHSIHB METOJaMHU
I'ayca, Kpamepa, MaTpuuHUMHE.

3. EnemenTH niHiHHOI Ta BUILOI anredpw.
Jlinifni npoctopu. JliniiHi onepatopu, MaTpyui JiHIHKUX omepaTopis.
Enementn Buinoi anrebpu. AnreGpa kommiekcHux uucen. OcHOBHA TeopeMma
anreOpu. [IpeacTaBnenns 1po6oBo-pallioHANBHUX (QYHKILIH.
Jliniiini oneparopn Ta dopmu. Bnachi uucna ta BiacHi Bektopu. CHMeTpHuHI
oneparopu. Ksanparuyni ¢opmu. 3Be/ieHHs PiBHSIHb KPHBHX T4 IOBEPXOHB APYTOro
NOPAJKY 10 KaHOHIYHOTO BUIJISIALY.

3. MATEMATUYHUIA AHAJII3
1. TudepenuiansHe yucneHHs QYHKIIN ofHiel 3MiHHOT
Beryn g0 martemaruyHoro ananizy. MuoxwuHu, nii Haj Humu. Enementu
MaTeMaTH4HOI JIOriKd. Muoxunru Jjificaux uucen. binom Heiotona. Ipanuui
mocnioBHOCTI Ta yHkuii. HeckiHueHHO Mani Ta HeckinyeHHO Benuki. HemepepBHicTb
(ynkuii. BracTuBocTi hyHKIIiH, HellepepBHUX Ha BiPi3KYy.




JludepenuianbHe 4YHCIeHHS Ta #oro 3actocyBaHHs. IloxinHa, oO3Ha4eHHs,
BIIACTUBOCTI, TexHika audepenuiroBanns. udepenuian. IMoxinxi ta audepenuianm
BHIIMX MOpsiaKiB. OCHOBHI TeopeMH IuepeHLialbHOr0 4YHCIeHHs (YHKLIH omHiel
3minHoi. ®opmyia Teitnopa. JlocnimkeHHs QYHKIIH 3@ TOTIOMOrOIO MOXIAHUX.

2. InTerpanbHe YnucneHHs QYHKILIM oHiel 3MiHHOT

HeBusnayenuii interpan. IlepBicHa. HeBu3HaueHuil iHTerpajs, BIacTUBOCTI.
Meronun interpyBanHs. Tabnuus ocHoBHMX QopMyn iHTerpyBaHHs. IHTerpyBaHHs
JesKUX KJ1aciB QyHKIIH.

BusHauennii inTerpan. BusHaueHHH iHTerpan sK rpaHWUs iHTErpajbHHX CYM.
OcHOBHI  BIacCTMBOCTI BHU3HaueHoro interpany. ®opmyna HeioToHa-JIeliGHina.
OOuyKCclIeHHs BU3HAYEHOrO IHTErpagy: iHTerpyBaHHS YacTHMHAMH Ta IIiZICTAHOBKOIO.
Habnwxene oOuMclieHHs BU3HA4YeHOro iHrerpany. HaGawkeHe o6uucieHHS
BU3Ha4YeHoro Inrerpamy: QopMyiaM TNpAMOKYTHHKIB, Tpameuiii Ta CimrcoHa.
["'eomeTpuuHi Ta Qi3uuHi 3acTOCYBaHHS BU3Ha4eHOro iHTerpaiy. Hepnachi inTerpanm.

3. ludepenuianpHe yucieHHs GQyHKINH 6araTbox 3MiHHUX

Bekrop-¢hyHKLii cCKansIpHOro apryMeHTy.

®yHKUii AekiabkoX 3MiHHMX. OOMacTh BH3HAYeHHs, rpaHuus (QYHKLIT B TOUL,
HernepepBHicTh, YacTunui moxiaui. TToBuuit mudepennian. @opmyna Telinopa. HessHi
¢yukuii. Teopema icnyBanns. JludepeniiloBanus HesiBHMX ¢yHKIiH. ExcTpemymu
(GYHKLIH JeKiNbKOX 3MIHHUX. Y MOBHHH €KCTPEMYM.

Betyn fo Teopii ckanspHux Ta BeKTOpHHMX noiiB. CkanspHe mnone. ITosepxsi Ta
JMiHIT piBHs ckangpHoro nons. IloxizHa B 3aganomy HanpsiMky. ['pazieHt. Bektophe
noJe.

4. InterpanbHe yncineHHs GyHKIIH 6araTbox 3MiHHUX

Kparni inrerpanu. IlozgiiiHi Ta moTpiiiHi iHTerpamu, iX OCHOBHI BIACTHBOCTI.
YsBieHHs mpo iHTerpanu Oyab-skoi kpaTHocTi. OGYKCICHHS MOABIMHKUX Ta MOTPiHHMX
IHTErpajiB B J€KapTOBUX KOOpJMHATaX. 3aMiHa 3MIHHHX B NOJABIMHHX Ta MOTpPiHHUX
iHTerpanax. I'eomerpuyHi Ta Gi3H4Hi 3aCTOCYBaHHS KPaTHHUX iHTErpAalIiB.

KpuoniHifiHi Ta mosepxHeBi iHTerpanu. O3HaueHHS KPUBOJIHIMHMX iHTerpasin
MEpLIOro Ta APYroro poidy, IX BIacTHBOCTI Ta obuucieHHs. ['eomerpuuni ta ¢izuyni
3actocyBaHHs. @opmyna ['pina. [Tnoma nosepxui. O3HaueHHs MOBEPXHEBUX IHTErpaliB
MEePUIOro Ta APYroro poiy, IX BIACTHBOCTI Ta OOYMCIIEHHS.

Bekrophuii ananis. Bekrtophi ninii. TToTik BEeKTOPHOro mMoysi 4epes IOBEPXHIO.
Teopema Octporpancekoro I'ayca. [luseprenuis BekTopHoro nojs. CoseHoinanbHe
nose. Llupkynsauis BektopHoro nons. Teopema Crokca. PoTop BekTOpHOro mnos.
[lorenuianshe nosne. Onepatop 'aminbTona. JudepeHuiansHi onepailii y BEKTOpHOMY
ananisi. /ludepenuiansni onepauii B kpuBoniHifHUX KoopauHarax. Oneparop Jlannaca
B HWJIIHAPUYHUX Ta CHEPUYHUX KOOPIHUHATAX.

5. 3BuuaiiHi JudepeHuianbHi piBHIHHS

JudepenuianbHi piBHAHHA MEpLIOro MOPSAKY. 3arajbHi IOHATTS, MOB'S3aHi 3
audepeHianbHUME piBHAHHAMH. 3anada Kowi. IcHyBanHs po3s'ssky. OcHOBHI knacu
audepeHIiaTbHUX PIBHAHB MEPLIOTo MOPSAIKY, L0 IHTErpyIOThCS B KBaIpaTypax.

Hudepenuianbhi piBHAHHA BUIMX nopsiakiB. 3anada Kowri. Teopema icHyBanHs Ta
€AMHOCTI po3B'A3Ky 3ama4i Komw. PiBHAHHA, IO NOMYyCKAlOTh 3HMKEHHS MOPSIKY.
JlinifHi qudepeHiianbhi piBHAHHS, OMHOPLNHI Ta HEOAHOPIHI. 3aralbHuil PO3B'A30K.
Meron Jlarpamxka Bapiauii nopineHux cranux. JliniiiHi audepenuiansHi piBHAHEA 3i
CTAIUMU KOe(illlEHTaMH.




Cucremu 3Buuaiinux audepeHuianbHuX piBHAHB. 3anada Kowni a1 HopMmaibHOT
CHCTeMH JH(EpeHIlANbHUX piBHAHL. MeToJ BHKIIOYeHHS. BekTOpHO-MaTpHYHMIA
3aMMC HOpManbHOI crcTeMu. HopMmaibHi cucTeMu NiHiMHUX AudepeHiianbHAX piBHAHB
31 cTa/UMHU KoedilienTamu. Po3B'sI30K y BUIIAIKy MpOCTHX KOPEHiB XapaKTepUCTUIHOTO
PIBHSAHHS.

IuTerpamu  samexui Bix napamerpy. OCHOBHI MOHATTA, HeIEePEPBHICTS,
nueperNiroBants, iHTerpyBaHHs. HeBnacHi inTerpanu 3amexxni Bix napameTpy, ix
JOCII1KEHHS.

6. Psn

Yucnosi psau. Psaa, 30ixkuHicts, cyma. HeobGxinna ymopa 36ixHocti. JlocTaTHi
YMOBH 30DKHOCTI 3HAKOCTAIMX PpsNiB. 3HAKO3MiHHI psiiH, abCONOTHA Ta YMOBHA
301XKHICTB.

Oynkuionanshi psaau. O6nacte 36ikHOCTI. TToHATTS piBHOMIpHOT 36Gi1KHOCTI.
Osnaka Baepurpaca. Bnactusocti pisHomipHo 36ikHEX psinis. CTenenesi psay, paaiyc
30ikHOCTI. Psmu Tefinopa. CrangapTi possuHeHHs (yHKLIH y creneHesi psau.
3aCTOCYBaHHS CTENEHEBUX Psi/IiB.

7. @yHKLUIT KOMILIEKCHOT 3MiHHOI Ta iHTETpaibHi MepeTBOPeHHS

OyHKUIT KOMIUIEKCHOI 3MiHHOI. DYHKII KOMIUIEKCHOT 3MiHHOI, rpaHMis,
HeTIepepBHICTE, MoXixHa. YMoBu Kowi-PiMana. Ananituunicts B o6nacti. IToHSTTS mpo
KoH(opMHe BinoOpaxkeHHs. IHTerpyBaHHs (YHKUIT KoOMIIeKkcHO! 3MiHHOI. Pamu 3
KOMIIZIEKCHUMH 4neHamu. Psn Teinopa Tta Jlopana., OcoGuuBi Touku. JIMIIKH.
3acTocyBaHHs JIMIIKIB 10 OOYUCIIEHHS IHTErpaiB.

Psmu ta interpan @yp'e. TpuroHomerpuuHa cucTeMa ¢yHKUiH. Psn Dyp'e.
Possunenns QyHkuiii B pan @yp'e. 36ixkuicTs pagy @yp'e. KommekcHa dopma psany
®yp'e. IloHATTS eBKIiOBOrO Ta rinsGeproBoro mpocropy. 36iXHICTE 3a HOPMOIO.
IloBHi Ta 3amkHyTi oOpToHOpMOBaHi cucremu. Pismicts ITapceans-Crekiosa.
Minimisyroua BractuBicTh koediwientis @yp'e. Interpan dyp'e. [TepeTBopenns @yp'e,
Oro BIIaCTUBOCTI Ta 3aCTOCYBAHHH.

Oneparniiine uucnenns. Opwurinan Ta 300paxxenHs 3a Jlarmacom. BnactuBocrti
neperBopeHHs Jlarmaca. @opmynu obepHeHHs mneperBopenHs Jlamnmaca. Inrterpan
Hioamensi. Posp'sizanHs mudepeHuiansHAX 1 iHTerpandbHMX pIBHSHB Ta CHCTEM
onepauiftHUM METOIOM.

8. Enementu Teopii piBHsIHb MaTeMaTHUHOI (i3zuky

Metoau po3B’sA3aHHS NesKHX KpaioBHX 3axau. OCHOBHI THITH nudepeHIiaTbHIX
PIBHSHB B HACTMHHMX MOXiTHUX 2-ro nopsiaky. Po3s’s3ok 3azaui Ko g1st piBHsHHS
KOJIMBaHb CKIHYEHHOI cTpyHH MeTooM [lanambepa. Meton ®yp’e po3ineHHs 3MiHHUX
AJIs PIBHSIHHS KOJIMBaHb HECKIHYEHHOT CTPYHH.




I1I. MIPUKJIAJ EK3AMEHAIUIHOIO BLJIETA

[loTeHwian eneKTPHYHOrO MOJIS B IEKAPTOBUX KOOPIAMHATAX BU3HAYAETHCH, SIK
- A
\/x2 +y? 422

Bu3HauuTH BeTMYMHY Ta HANPSIM HANPYKEHOCTI LIbOTO OIS B IOBIIBHIN TOYILI.
ADH TOABOITM BIACTaHR MK JBOMa pi3HOMMEHHO 3aps/UKEHUMH KyJIbKaMH
nosesiocst BUKOHanM poboty 10 mx/Dx. SIky po6oty Tpeba BikoHATH, OGH Ty caMy
MOYaTKOBY BiJICTAHb MIXK KyJIbKaMH 301IbIIHTH yTpHYi?

MoTOK TOHKOro MigHOTO APOTY Mae Macy m = 222,5 T i eneKkTpU4HHMIA orip
R=6,80M. 3HaiiTn NOBXHHY NpOTy B MOTKY / Ta IUIOLly HOTO MOMEpeqHOro
nepepizy S. 'yctuna mizi d = 8,9-10° kr/m’, muromuit onip p=1,7-10"* OmUnM.
BU3HAUNTH KiJBKICTH BIBHUX KONMBAHb, sIKa BiXOYBA€Tbcs B KOHTYpI 3
nobpotricTio O =1000 3a yac penakcarii.

BusHauuTH noBXHHY XBWII A CBiTJa, 1O Najae HOpPMaibHO Ha IUpaKIiitHy
Ipatky 3 nepiogoM d =20 MKM, SKIIO KyTOBa BIiACTaHb M T'OJOBHHMH
¢paynropeposumu Makcumymamu m, =1 i m, =3 nopsaaxy cknagae & = 3°.

, A=const.

” . g . 1
3HalTH MPOMIKKH MOHOTOHHOCTI Ta eKCTpeMyMiB (GyHKLIT: y = x _§x3'

n

s
O0yucnuTu jsin3 xdx .
n

6

: ; ~ -2 4 -2
Po3B’sa3aTu MaTpuuHe piBHSHHS: AX = B, 1e A =[ 1 1],B =[] 3 ]

CknacTy piBHAHHS MUIOLIMHH, IO IIPOXOJUTH YePe3 TOUKY P{-2;-4;3} mapanensHoO
TJIOMIMHI 2x -3y +4z-1=0.

10. 3nakiTi 3aranbHUNA po3B’ 30K PiBHAHHA (1+x°)dy —(1+ y*)dx =0.
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V. CrpykTypa ouniHoBanus

[cnuT cknagaeTbest 3 NTUCEMOBOT POGOTH.

[TucemoBa poboTa BukonyeThes 90 XB. i BKitouae 10 3aBnans.

Kpurepii oLinKu BUKOHAHHS 3aBIaHb IOAATKOBOIO BCTYITHOTO icnuty Ha 5-it Kypc
(axkyIbTeTy eNeKTPOHIKH:

Makcumanbna Kinekicte 6aniB — 100, BiANOBIAHO WMIKAja OMIHIOBAHHS 3araibHHUX
pe3ynbTariB Oye Tako:

3arajibHa KiUIbKICTh OaitiB Orinka ITincymoxk
95R <RD Biaminno
85R <RD <95R Jyxe nobpe
75R <RD <0,85R Hobpe 3apaxoBaHo
65R < RD <75R 3ag10BUIEHO
60R < RD <65R JoctarHbo
RD <60R HesanoBinsHo Hesapaxorano

[Ilkana ouiHIOBaHHS Pe3YIbTATiB BAKOHAHHS KOXHOTO 3aBAaHHs — 10 6ais.

IlIkana OUiHIOBAHHS PE3YJILTATIB BUKOHAHHS 3aBJIAHb:

OwiHka 3a NHUCBMOBY BiJNOBigb BH3HAYAETHCS 3 ypaxyBaHHSAM BIATIOBIIHOCTI
OCHOBHHUM 1 JIOJAaTKOBUM KpuTepismM. MakcuManbHa KinbkicTs — 10 6ais. OuiHOBaHHS
ITACbMOBOI BIAMOBII 3IHCHIOETHCS 33 TAKOIO IIKAJIOK:

9 ... 10 6anis BipHa Ta BuHYepnHa BiANOBIAR 3 yciMa HeOOXiTHUMH pHCYHKAMH,
bopmynamu Towo.

7 ... 8 6aniB BinmoBine BipHa ane MICTHTh Kidbka HE3HAYHMX TOMMIIOK
(HETOYHICTh y BHKOHAHHI PHCYHKiB, (DOPMYIIOBaHHI OCHOBHHX
MOHSITH TOLIO).

5... 6 0anis Binnosins BipHa, ame HemosHa (BincyTHI HeoGXimui PHCYHKH,
¢opmynu TowO) 260 MICTUTH J€KiTbKA HECYTTEBHX TOMMUIIOK.

3... 4 baniB Bianosias HenmoBHa, MiCTUTE CYTTEB], ane HEIPUHIIMITOB] TOMHJIKH.

1...206aniB Bianosigb MiCTUTh IPHHIMITOBI [IOMUIIKH.

0 6aniB Bianosiab BigcyTHs.

Po3pobuuxu nporpamu:

JIOLIEHT yuenko FO.IT.

ZF—
JIOLIEHT Jaununesuy O.I.




